INTRODUCTION
Oil and gas resources, which account for more than 70% of Canada's primary energy production, are of significant national economic importance. The production of crude oil in Canada reached 167.4 million m 3 (1,053 million barrels (bbl)) in 2010, and the industry is still growing. Currently, there are a number of oil and gas platforms already in production off the east coast of Canada, and several new explorations have either started or been proposed. Three major pipeline projects (Trans Mountain, Northern Gateway, and Energy East) have been planned that could significantly increase oil tanker traffic from coast to coast. Increasing oil and gas activities lead to increased risk of marine oil spills. The recent example of the Deepwater Horizon oil spill has shown that it is essential to have a readily available atmosphere-oceanoil spill system to predict the trajectory of oil and help to allocate the limited response resources (Thibodeaux et al., 2011; Mariano et al., 2011) . Unfortunately, such a system is currently unavailable in Canada, and there is an urgent need to develop a coupled system to support emergency response anywhere in Canadian waters.
To fill this research gap, research and development projects to develop both fixed and relocatable coupled atmosphere-ocean prediction systems are in progress within the Marine Environmental Observation Prediction and Response (MEOPAR) academic Centres of Excellence. The main goals are to build and test a coupled atmosphere-ocean forecast system that can be set up within hours of a marine emergency, anywhere in Canadian waters; to provide short-term forecasts (hours to days) of physical properties of the atmosphere and ocean to guide response to a marine emergency; and to build the basis for an integrated observation and prediction system for Halifax Harbour in Nova Scotia, and for the Salish Sea in British Columbia, which is an area that is expecting increased tanker traffic and increased risk of oil spills from the proposed Trans Mountain pipeline. The Salish Sea is the intricate network of coastal waterways (approximately 18,000 km 2 that includes the southwestern portion of the Canadian province of British Columbia and the northwestern portion of the U.S. state of Washington. Its western boundary is the entrance to the Strait of Juan de Fuca and the southern boundary is the southern end of Puget Sound. The northern boundary reaches just beyond the northern extent of the Strait of Georgia (TGBSEIWG, 2002) . The water is more than 400 m deep in the central/northern region ( Fig. 1) and is heavily used for a wide range of activities, including commercial transportation of crude oil. The crude oil tanker traffic was estimated to be between 39 and 52 per year in 2011 (CRED, 2013) . With the recent proposal of the Trans Mountain pipeline expansion, the transport capacity could be tripled, and marine exports are expected to increase vessel traffic to at least 444 per year. Concern about the increased risk of oil spills in the area has prompted a need to know the fate and behavior of spilled oil and the extent of spill coverage so that potential impacts to the economy and environment can be properly assessed.
Another factor that needs to be considered is the chemical dispersant application as an oil spill countermeasure option because it will affect the fate and behaviors of spilled oil. Chemical dispersant contains surfactant compounds that can reduce the oil-water interfacial tension and cause oil slicks to break up into droplets and enter the water column. This process helps to remove oil from the surface and make it less likely to reach the shoreline (US EPA, 1999) . Chemical dispersion can also help to stimulate biodegradation and further removal of oil from the environment (Swannell and Daniel, 1999) . The effectiveness of dispersant depends on many factors such as dispersant type, oil type, temperature, salinity, and mixing energy. Furthermore, the physical and chemical weathering of spilled oil over time can lead to the formation of stable oil and water emulsions that resist chemical dispersion.
